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Preparing AGWA Input GIS Layers for BAER Scenarios

Introductiort | In this exercise you williter downloaded Glfayers to prepare them for use in AGW
Goal To familiarize yourself witthe data management processes required to use AGW
a BAER scenario

Assignmernt | Project, clip, and perform other necessary processes to GIS layers. These layers
include a DEM, f&d cover, and soils.

A Short Introduction to GIS Data Management for AGWA

The AGWA tool is designed to provide a tisiendly GlSnterface to run two models: the Soil & Water
Assessment Tool (SWAT), and timekatic Runoff andriésion model (KINERQ@SThis is very useful

for watershedscale modeling, where the routing capabilities of these models can be utilized along with
spatial input data provided by GIS layers. At a minimum, AGWA requires three GIS layers to help derive
all the necessary input pamgeters for SWAT and KINEROS:

1 Digital Elevation Model (DEM}is layer is usedypbAGWA in determining watershed boundaries
and other modekpecific parameters. DEMs are publically available from multiple sources
including the United States Geological Sén@d o ! { D{ 0 bl GA2Yy Il f al L) ol @I
nationalmap.gow)

1 Land Cover: an integeasterdataset representing the distribution of landscapassescross a
study area. Several datasets are supported by AGWA natively, including National Land Cover
Dataset (NMLCD), and National Gap Analysis (GAP) land covers. Additionally, users may use
custom datasets if an associated land cover lopkable exists. NLCD data is also available from
the National Map.

1 Soils: a polygon shapefile or feature class representingoiidypes across the study area.
Supported classifications include STATSGO, SSURGO, and FAO. STATSGO and SSURGO data are
available from the Web Soil Survey (available at websoilsurvey.sc.egov.uséa.gov)

In a BAER rapid assessment situation, these lagayshave to be gathered and prepared for AGWA
modeling quickly. It is best therefore, to do as much data grapion as possible in advance.

The Study Area

The Mountain Fire began on July 15, 20h private land in Riverside County, CA, and burned & ¢tbta
27,531 acres before being declared contained on Julfgi(el). Over 50% of the burned area was
within the San Bernardino National Forest, while approxinyad@% was within land under the
jurisdiction of the Department of the Interior (DOI). The burned DOI lands included 2,443 acres of

I Websites accessed April 2014.
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Bureau of Land Management lands, and 5,783 acres of Bureau of Indian Affairs, the Agua Caliente Band
of Cahuilla Indians (ACB lands. A national DOl BAER team was assigned to assess the DOI lands.

CJHuc12 Boundaries 2013 Mountain Fire | Southern California
) Fire Perimeter h Tahquitz creek Palm Springs,
Burn Severity '
B Unburned
Low
Moderate San Diego
I High
p— h =
Middle Palm
Canyon Wash
Strawberry Creek-

San Jaanto River

N

Upper Palm Canyon Wash ' 4
0 50 100 E‘

I | Mies

Lower South Fork
‘I San Jadinto River

Upper South Fork San Jadnto River

Figurel. The burn severity map of the Mountain Fire with affected -tigit hydrological unit codegHUC 12)

This exercise goes through the necessita management steps to prepare downloaded GIS data for
use in AGWA modelinghe data prepared in this tutorial will be used for the next tutorial, the
Mountain Fire tutorial.

Getting Started

The first step in any AGWA project is to obtain the necedspttt data. In a BAER scenario, this involves
downloadng data from the national datapository websites listed above, obtaining data from local

agency GIS specialists, and obtaining data from fire suppression personnel. This exercise assumes all the
necessary datdhavebeen previously obtained, arate located within theC\ Downloadsfolder.

Open ArcCatalog. Foldesrmections to drives and folders where your data stored must be
established if theyare not already. To establistew folder connectionsglickthe Connect To Folder
button £% on the menu bar at the top of the screerel&ctOS(C).
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N ™
e ACatlog - e Connect To Folder M

Eile Edit View | Go | Geoprocessing Customize Windows Help
HEES QBEROIF, : |
' Folder Connections -

Choose the folder to which you want to connect:

Catalog Tree 2 X | Contents | Preview | Desciption

4 £ Folder Connections = - B Desktop =
% @) Toolboxes o2 ype ) . .

5 () Database Servers [=le) Folder Connection > a Libraries

# (3 Database Connections 12 Folder Connection

© EJ GIS Servers Eltoolboxes Folder Connection > & Jane Barlow =
# 3 My Hosted Services -

© £ Ready-To-Use Services 48 Computer

>, 0S (C) £
> 5 DVD RW Drive (D:)
> g My Book (E2)

>§h§ Netwark

> 1 bhes_iclus_al

Folder: Ci\

| ’ Make Mew Folder ] [ (0]4 ] ’ Cancel ]

| Folder Connections selected

= — b

Once the folder connection is established, navigate to@Gh®ownloadsfolder. The followingolder,
datasets and layers should be present:

.\wss gsmsoil_CA [20067-06]folder (contains the soils layer)
.A\10mdem(10 meter DEM)

.\fire_perim (perimeter of Mountain Fire)

.\HUC12.shgHUC 12s for southern California)
.\Mountain_Final_SBShp(Mountain Fire burn severity map)
.A\NLCD2006.tif{NLC2006 for southern California)
.\VARgValues at risk

=4 =4 =4 4 -4 -4 4

Copy the data, and paste itihe C:\ AGWA gisdata tutorial_MountainFiré folder. You mayeedto
create both thegisdataandtutorial_MountainFire folders. Close ArcCatalog when the data have
successfully copied to the new location.

T 1=

- - - L3 | e—
File Edit View Go Geoprocessing Customize Windows Help

elEre B0 x BEERQBEEIO 3L

ArcCatalog - EA

1| : E\Dowrloads -8
MEE
Catalog Tree # X | Cortents | Preview | Description |
B EJEA -

[ aParkBaseline Hae Type

5 agwa2 | Ewss_gsmsoil_CA [2006-07-06]  Folder

[ ARS Desktop [EE10mdem Raster Dataset

£ ART Lab Data [ fire_perim.shp Shapefile

5 BAER [EJHUCI2:hp Shapefile

= ein (&) Mountain_Final_SBS.shp Shapefile

= %’Tjj;ﬂ;m” cazooor0s || | EENLCD2006E Raster Dataset

Pl (@ NLCD2006.pr Coordinate System

[ED fire_perim shp [ NLCD2006_LC_N33W114 1 xml XML Document
(B Huc125hp (=] VARs.shp Shapefile

(B Mountain_Final_SB5.shp
## NLCD2006.1F
€3 NLCD2006.prj
NLCD2006_LC_N33W114_vLxml
(=) vARsshp
(5 FuelCalc
£ LacE
£ Las Conchas
5 Program Files (+86)
£ Tutorials
2 E5 UserName o

Folder selected
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Part 1: Projecting Data into a Common Coordinate System

Step 1: View the data in ArcMap
1. Start ArcMap with a new empty map.

1.1. Save the empty map document tagorial_DataManagementin the
CA\AGWA gisdata tutorial_MountainFire\ folder.

1.2. dick on theAdd Databutton [*]-]below the menu bar at the top of the screeand navigate to
CA\AGWA gisdata tutorial_MountainFiré\. You may need to establish a folder connection as
done inArcCatalog.

1.2.1. Select all the layer&lick and drag or hold the shift kegjycept for the
wss_gsmsoil_CA_[206®/-06] folder.

1.2.2.ClickAdd.
rAdd Data ﬁ1
Lookin: (5 tutorial_MountainFire el @ Eraeas®

Name: VARs.shp; NLCD2006. tif; Mountain_Final_SBS.shp; HUC12

Show of type: [Damsets, Layers and Results '] [ Cancel ]

1.3. Click the Add Data button again.
1.3.1.This time, open thevss_gsmsoil_CA [20087-06] folder, and navigate tgpatial >
gsmsoilmu_a_ca.shp
1.3.2.ClickAdd. A Geographic Coordinate Systems Warniwindow appears.
1.3.2.1.ClickTransformations Make the following selections:

-
Geographic Coordinate System Transformations - ﬂ
Convert from:
GCS_Morth_American_1933
Into:
6Cs_Morth_American_1283 ») [ add. |

Using (choices are sorted by suitability for the layer's extent):

WG5_1984 (ITRF00)_To_NAD_1983 -

Method: Coordinate Frame - dx=0.995600 dy=-1.901300 dz=-0.521500
rx=0.025915 ry=0.009426 rz=0.011599 s5=0.000620

About geographic transformations

1.3.2.1.1Convert from GCS_WGS_1984
1.3.2.1.2Into: GCS_North_American_1983
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1.3.2.1.3Using:WGS_1984 (ITRF00) _To_NAD_1983
1.3.2.2.ClickOKto exit the Geographic Coordinate System Transformatiamisidow.
1.3.3.ClickCloseo exitthe Geographic Coordinate Systems Warniwindow.
Take a look at the data you have available to you to familiarize yourself with the area. Layers can be
reordered, turned on/off, ad their legends collapsed to suit your preferences and clean up the display.

If the layers cannot be reordered by clicking and draggingl.isteBy Drawing Order B button may
need to be selected at the top of theableOf Contents Place theysmsoilmu_a_cdayerbelow the
other layers, and zoorto the HUC12ayer.

Step 2: Project the Data to a Common Data Frame
Projecting data into a common data frame is a hecessary step to use the data in AGWA, and is a
generally sound practice for any sofft®IS analysis.

2. View the current projections of the layers.
2.1. Double click on th& ARdayer in theTable of Contents
2.1.1.In the Sourceab:
2.1.1.1.Notice the Projected Coordinate System, whicNAD_1983_UTM_11Nsince this
coordinate system covers all of southern California, itdgitableprojection to use
for all the layers.

ClickOK
[ Layer Properties @

|Genela|| Source |5elect|on | Display | Symbologyl Fields | Definition Queryl Labels | Joins & Relatesl Time | HTML Popupl

Extent
Top: 3735999.151376m

Left: 535720.106100 m Right: 542952.058570 m
Bottom: 3735253.782191m

Data Source

Data Type: Shapefile Feature Class -
Shapefile: E:\UserMame\AGW A\gisdata\tutorial_MountainFire\VAR
Geometry Type: Point

Coordinates have Z values: No

Coordinates have measures: Mo

Projected Coordinate System:
Projection: Transverse_Mercator
False_Easting: 500000.00000000
False_Northing: 0.00000000 -
1 T s

Set Data Source...

2.2. Doubleclick on theHUC14ayer in theTable of Contents
2.2.1.In the Sourcdab:
2.2.1.1.Notice this layer is in the geographic coordinate system
GG_North_American_1983 his must be reprojected.
2.2.1.2 ClickOK
2.3. View the current coordinate systems of the other layansl notewhich ones are not in
NAD_1983 UTM_11Hind will need to be reprojected.
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3. Reprojecthe notedlayersto the NAD_1983 _UTM_11kbordinate system.

-
{Q Project N —c
,
Input Dataset or Feature Class Qutput Dataset or Feature Class Qutpui
1 HUC12 E:\UzerName\AGWWA\gisdatattutorial_MountainFire\HUC12_utm11.2hp | PROJCS[NA +
2 gsmsoilmu_a_ca EX\U=erName\AGVWA\gisdatattutorial_MountainFire\statsgo_utm11.shp | PROJCS[NA
x
] 3 |¢’| i
[ QK ] I Cancel I lEnvironments... I I Show Help == I

3.1. Open ArcToolbox using the ArcToolbox but(@l in the Standard Toolbar in ArcMap.
3.1.1.Navigate tdData Management Tools > Projections and Transformations
3.1.2.Rightclick on theProjecttool, and selecBatch

3.1.2.1.Input Dataset or Featuré€lass double-click and seleddUC12

3.1.2.2.0utput Dataset or Feature Classght-click, selecBrowse
3.1.2.2.1Navigate to the folde€\ AGWA gisdata tutorial_MountainFire\.
3.1.2.2.2.Name the fileHUC12_utml1l

3.1.2.3.0utput Coordinate Systentdoubleclick and select the Spatial Referefitr@perties

button ] .

3.1.2.3.1.Expand theLayersfolder, and selecNAD_ 1983 UTM_Zone_11N

3.1.2.4.Geographic Transformationleave blank

3.1.2.5.Input Coordinate Systerrdo nothing

3.1.3.Click the Add row buttonE]. Fill out the second row.

3.1.3.1.Input Dataset or Featur€lass doubleclickand selecgsmsoilmu_a_ca

3.1.3.2.0utput Dataset or Feature Classght-click, selecBrowse
3.1.3.2.1Navigate to the folde€C\ AGWA gisdata tutorial_MountainFirée\.
3.1.3.2.2Name the filestatsgo_utm11

3.1.3.3.0utput Coordinate Systendoubleclick and select the Spatial Refereftr@perties

button ] .
3.1.3.3.1Expand thd_ayersfolder, and selecNAD_1983 UTM_Zone_ 11N
3.1.3.3.2Geographic Transformationleaveat its prepopulated value
WGS_1984 (ITRF00)_To_NAD_1983
3.1.3.3.3Input Coordinate Systerrdo nothing.
3.1.4.ClickOK Wait for theProjecttool to run, which will creatéwo new shapefiles.
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3.2. Return to ArcToolbox. Now reproject the raster layers.

-

‘*{ﬁ Project Raster =NAE X

Input Raster Qutput Raster Dataset Output Coord

A 10mdem EAUserdametaGVAgisdataitutorial_MountainFire\dem_utm11 | PROJCSINAD 1983
2 MLCDZ006 tif E’\Userlame\A GV A\gisdataitutorial_MountainFiretnled_utm11 | PROJCSNAD_1883
x

@ |
4 3 | ‘/‘ | i |
[ QK ] [ Cancel ‘ [Environments... I [ Show Help == I |

3.2.1.Navigate toData Management Tools > Projections and TransformatioriRaster
3.2.2.Rightclick on theProject Rastetool, and selecBatch

3.2.2.1.Input Raster doubleclick and seleciOmdem

3.2.2.2.0utput Raster Datasetright-click and seledBrowse
3.2.2.2.1Navigate to the folde€\ AGWA gisdatd tutorial_MountainFire\
3.2.2.2.2Name the filedem_utm11

3.2.2.3.0utput Coordinate Systendoubleclick and select th&patial Reference Properties

button [+7].

3.2.2.3.1Expand thd_ayersfolder, and selecNAD_1983 UTM_Zone_ 11N

3.2.2.4 Resampling Techniquelick the dropdown arrow and seledBilinear.

3.2.2.5.Do not alter any of the other columns.

3.2.3.Click the Add row buttorE]. Fill out the second row.

3.2.3.1.Input Raster doubleclick and s&lct NLCD2006.tif

3.2.3.2.0utput Raster Datasetright-click, selecBrowse
3.2.3.2.1Navigate to the folde€\ AGWA gisdata tutorial_MountainFire\.
3.2.3.2.2Name the filenlcd_utm11

3.2.3.3.0utput Coordinate Systendoubleclick and select the Spatial Reference Properties

button 7] .

3.2.3.3.1Expand thd_ayersfolder, and selecNAD_1983 UTM_Zone 11N
3.2.3.3.2Resampling Techniquédeave at the defaukt Nearest

3.2.3.4.Do not alter any of the other columns.

3.2.4.ClickOK Wait for theProjecttool to run, which will create two new rasters.
4. Ensure that the data frae is also in the correct projection.

4.1. IntheTable of Contentsright-click on the data framé&ayersand selecPropertiesfrom the
context menu

4.1.1.In the Coordinate Systenab:
4.1.1.1 Scroll to theLayerstab, expand, and sele®tAD_1983 UTM_Zone_11N
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4.1.1.2 Click theTransformationsbutton and make the following selections:
4.1.1.2.1Convert fromGCS_WGS 1984
4.1.1.2.2Into: GCS_North_American_1983
4.1.1.2.3Using:WGS_1984 (ITRF00)_To_NAD_1983

-
Geographic Coordinate System Transformations [ﬁ
= P
Convert from:
GCS_Morth_American_1983
GCS WG5S 1984
Into:
5Cs_MNorth_american_1983 ~ [ add. |

Using {choices are sorted by suitability for the layer's extent): l

\WGS_1984_(ITRFO0)_To_NAD_1983 -

Method: Coordinate Frame - dx=0.995500 dy=-1.901300 dz=-0.521500
rx=0.025915 ry=0.009426 rz=0.011599 s5=0.000620

About geographic transformations

4.1.1.3.ClickOKto exit the Geographic Coordinate System Transformatiomsdow.
4.1.2.ClickApply.
4.1.3.ClickOK

Part 2: Clip the Data to a Suitable Project Area

In Part 2, the reprojected data will be clipped to a projectafe& LISY RAYy 3 2y GKS 2NAIAYI
and the clipped areas of interest, this may significantly reqaroeessing time during AGWA steps

involving raster dataln this exercise, the DEM, Land Cover layer, and soils layer are all regional in scale

at this point, and should be clipped.

Step 1: Createa Suitable Project Area Shapefile

Deciding on a suitable clip size is not always easy. In afREARI0, one might want to choose the fire
perimeter as the project area. However, watersheds do not conform to the burn area, so a wider project
area is needed. In this exercise, the intersection of the HUC12 and fire perimeter layers will be used.

5. Viewthe scale of the project area.
5.1. In the Table of Contents, turn on thJQA2_utmllandfire_perimlayers. Turn all other layers
off. Drag thefire_perimlayer above thaeHUC12_utmllayer. Zoom to thdire_perimlayer.
5.2. Change the symbology of fire_persu it is hollow.
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116787 3396 Decimal Degrees

Notice that the fire perimeter crosses various watershed boundaries. Since the BAER team AGWA
modeler may potentially have to model all these watersheds, the project area should include all the
HUC12s that intersect the project area.

6. Sdect all the HUC12s that intersect with the fire perimeter.
6.1. Under theSelectionmenuon the ArcMap menibar, choosg{l St SOG4 o6& [20FGA2y X
6.1.1. Selection methodselect features from

6.1.2. Target layer(s)checkHUC12 utm11l

6.1.3.Source layerfire_perim

6.1.4. Spatial selection minod for target layer feature(s)intersect the source layer feature
6.2. PresOK

Number of festures selected 6 116631 33747 Decimal Degress
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All the HUC12s that intersect with the fire perimeter are now selected.

6.3. Create a new shapefile of only the selected HUC12s.
6.3.1.Rightclick on theHUC12_utm1llayer, and seledbata > Export Data

- m—
Export Data K Iﬁ

Export: lSeIected features v]

Use the same coordinate system as:
(@) this layer's source data
() the data frame

the feature dataset you export the data into
(only applies if you export to a feature dataset in a geodatabase)

Output feature dass:
CHAGWA gisdata™utonal_mountainfire "HUC_mtrfire.shp

L_ ] Coc ) (o)

6.3.1.1.Export Selected features
6.3.1.2.0utput Feature Clas<Click theBrowsebutton.
6.3.1.2.1Navigate toC\ AGWA gisdata tutorial_MountainFiré\.
6.3.1.2.2Name the fileHUC_mtnfire.shp
6.3.1.2.3Save as type: Shapefile
6.3.1.2.4PressSave
6.4. PresOK Thiswill create a new shapefilef only the selected HUC12s.
6.5. PressYeswheni KS &52 @&2dz ¢l yid G2 FRR GKS SELRNI
appears
6.6. Zoom to the new layeHUC_mtnfirg, and place the fire perimeter over it.
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www.tucson.ars.ag.gov/agwa
www.epa.gov/waterresearch/automateejeospatialwatershedassessmenagwatool-hydrologiemodelingand-watershed


http://www.tucson.ars.ag.gov/agwa

116837 33773 Decimal Degrees

7. Merge all the polygons within the project area, dmaffer the polygon.
7.1. Inthe Table of Contents, click off thiee_perimlayer.
7.2. In the Customizenenuof the ArcMap mentubar, selectToolbars > EditarThe Editor toolbar
will appear.
7.2.1.In the Editordropdown menu, selecstart Editing
7.2.2.In the Start Editingwindow, selecHUC_mtnfire and pres©K
7.2.2.1.If the Start Editingwindow appears, with warnings about Spatial references click
Continue
7.2.3.In the Tools toolbar in ArcMap, click the Select Features btkgd 2
7.2.3.1.Click and thg a rectangle around the entildUC_mtnfirdayer, so all the polygons
are selected.
7.2.4.1n the Editor dropdown menu, seleatS NHaBXpresOK
7.2.5.In the Editor dropdown menu, seleSave Editshen Stop Editing
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Number of features selected: 1 116771 3387 Decimal Degrees

Now that a suitable project area has been made, it is always good gaactbuffer theareain case the
fire perimeter is updated or the DEM drainages do not match the HUC maps exactly

7.3. Open ArcToolbox again.
7.3.1.Navigate toAnalysis Tools > Proximity

-
#, Buffer [ = | & ﬂ
o~
Input Features
| HUC_mtnfire |
Cutput Feature Class
E:\UserMame \AGWA\gisdata\tutorial_MountainFire\HUC _buff.shp -
@ Distance [value or field]
@ Linear unit
1000 | [Meters -
() Field =
Side Type (optional)
FULL -
End Type (optional)
ROUND
Dissalve Type {optional) il
’ QK ] [ Cancel ] lEnvironments... ] [ Show Help ==

7.3.2.Doubleclick on theBuffertool to open the tool.
7.3.2.1.Input FeaturesHUC_mtnfire
7.3.2.2.0utput FeatureClasspress theBrowsebutton.
7.3.2.2.1Navigate toC\ AGWA gisdata tutorial_MountainFiré\.
7.3.2.2.2Name the fileHUC_buff.shp
7.3.2.3.Distance [value or field]
7.3.2.3.1Select theLinearunit radiobutton.
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7.3.2.3.2Typel00Q
7.3.2.3.3Keep the units abeters.
7.3.2.4.Leave all other fields as the defaults.

7.3.2.5.Press OKWait for theBuffertool to run, which will create a new shapefile.
R e I

lection  Geoprocessing  Customize  Viindows  Help.

116238 33545 Decimal Degrees

Step 2: Clip the Input GIS Layers to the Project Area Shapefile
Now that a suitable, buffered project area has been created, the large dem, land cover, and soils layers
can beclipped to the project area.

8. Use the Clip tool to clip thehapefilelayers to the project area.
8.1. Open ArcToolbox again.
8.1.1.Navigate toAnalysis Tools > Extract

*, Clip o[ B |
-
Input Features
|5tatsgo_utm11 j
Clip Features
| HUC buff =
OutputFeatwreClass
B

E:\UserMame\AGW A\gisdata\tutorial_MountainFire\statsgo_minfire.shp

i

XY Tolerance (optional)

Meters -
[ OK. ] [ Cancel ] [Environmems... ] [ Show Help ==

8.1.2.Doubleclick on theCliptool to open the tool.
8.1.2.1.Input Featuresstatsgo_utm11
8.1.2.2 Clip FeaturesHUC_buff
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8.1.2.3.0utput Feature Clas$ress thérowsebutton.
8.1.2.3.1Navigate toC\ AGWA gisdata tutorial_MountainFiré\.
8.1.2.3.2Name the layestatsgo_mtnfire

8.1.2.4.XY Tolerance (optionalpo nothing.

'*g Clip = B [ |
Input Features i
|statsgo_utm11 j
Clip Features
[HUC_buff =]
Qutput Feature Class

E:'\UserName\AGW A'\gisdata\tutorial_MountainFire\statsgo_minfire.shp
XY Tolerance (optional)
Meters -
[ OK ] [ Cancel ] [Environmenis...] [ Show Help = ]

8.1.2.5.ClickOK Wait for theCliptool to run, which will create a new soils shaifeef

9. Use the raster Clip tool to clip the rasters to the project area.
9.1. Open ArcToolbox again.
9.1.1. Navigate tdData Management Tools > Raster > Raster Processing
9.1.2.Rightclickon the Cliptool and selecBatch
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